Tissue distribution and hormonal regulation of messenger ribonucleic acid for regulatory and catalytic subunits of adenosine 3',5'-monophosphate-dependent protein kinases during ovarian follicular development and luteinization in the rat.
cDNA probes specific for the regulatory (R) subunits [RII51; (mol wt, 51,000) and RI (mol wt, 49,000)] and a catalytic (C alpha) subunit of cAMP-dependent protein kinases were used to analyze the hormonal regulation, tissue distribution, and content of mRNAs for these kinase subunits in the rat ovary. Filter hybridization assays demonstrated that mRNA specific for RII51 increased in both thecal and granulosa cells of preovulatory (PO) follicles, then declined precipitously (less than 10-fold) in both cell types within 7 h after an ovulatory (10-IU) dose of hCG and remained low in corpora lutea. Dose-response studies showed that doses of FSH greater than 2 micrograms were required to increase RII51 mRNA in granulosa cells of hypophysectomized (H) rats, whereas doses of 0.5-1.0 micrograms were effective in granulosa cells of H estradiol-treated (HE) rats. At all doses (0.5-50 micrograms) of FSH administered, RII51 mRNA was 4 times higher in granulosa cells of HE rats than in H rats. Solution hybridization assays demonstrated that the concentration of RII51 mRNA increased 6-fold from 20 molecules/granulosa cell in H rats to 120 molecules/cell in H rats treated with estradiol and FSH (HEF). Transcription assays using nuclei of granulosa cells demonstrated further that the 5- to 10-fold increases in RII51 mRNA content in estradiol-/FSH-induced granulosa cells was associated with increased transcription of the RII51 gene. In thecal cells of small antral (SA), PO, and luteinizing follicles, changes in the content of mRNA for RI and C alpha kinase subunits showed a pattern similar to that for RII51. However, in granulosa cells, mRNA specific for RI and C alpha was highest in SA follicles, declined in PO follicles, and remained unchanged during luteinization. The content of mRNA for RI (45-70 molecules/cell) and C alpha (10 molecules/cell) also changed less than 2-fold in granulosa cells of H, HE, and HEF rats. In summary, these results indicate that the content of RII51 mRNA is hormonally regulated in both thecal cells and granulosa cells during follicular development and luteinization. Low concentrations of gonadotropins increase RII51 mRNA, whereas an ovulatory dose of hCG causes mRNA for RII51 to decrease rapidly. In granulosa cells, induction of mRNA for RII51, but not that for RI and C alpha is induced by the actions of estradiol and FSH, and involves increased transcription of the RII51 gene.